No. 890,601,

1 a aarraw  PATENTED JUNE 16,-1908."
J. G. CALLAN. - o .
WINDING MACHINE,

- APPLIOATION FILED JAN, 19, 1005,

10 SEEETS—S EET 1.

i” o -\:::1 i‘,.] :‘ .
\ |Hu %o 75’ h B A&
—=J | John &. Callan,
By | 3 /Q e

’ Oty




PATENTED JUNE 16, 1008

J. 6. CALLAN.
WINDING MACHINE, .

 APPLICATION FILED JAN. 19, 1905,

No. 890,601,

10 SHEETS—SHEET 2,

36

Invert.or

John G. Calla

By (Ul AL ..

h.f
ot Y



No. 890,601, - o
- I 6 cazay. PATENTED JUNE 16, 1908,

 WINDING MAOHINE

APPLIUATIOH FILED JAN. 19, 1905. ' N
10 SEEETS—SHEET 3.

-3
N
SN
~
~

~

e
—_—

. - P L 'I i’:ll.::‘ - o ﬂr " | -

; - ) NHE " f
) l ' d o Ui, ' [|h it R\“ K :

i TH ' = i '.]""_-f. 'Ié” l' f\ 7/

24

.{5 -
Vi Ve

2

=
L

1
i
|
*‘fF v = ==
! < -
|
it -
i F

. Iﬁ\/eh'l-_or-
JOhh G. Callan,

E’VW&&

AL’ V.




No. 890,601,

1. G. CALLAN.
'WINDING MACHINE,

APPLICATION FILED JAN. 19, 1905,

PAT

ENTED JUNE 16, 1908.

10 SHEETS—SHEET 4,

P — T i — — 4 -

I



No. 890,601,

| APPLIGATION FILED JAN.19, 1905,

J. 6 CALLAN,
WINDING MACHINE,

.
4
- 1
b 1
r
r
.
e 3 i
L 1
. * :
]
. T Y o
- e - - .
\ ] —— — -— -
. rwlT S e T -
- - b
I .- -— —_—_ ' =
%
p———— =
. —x - -
; ] T Sl el
1. - —_— T Py = -_
J = ——— -t o B =
— h 1.— - by - - = - - L . -
A : . . = --= . I a
. _ ; =. T T e =
H‘ - I m " - — - —
el e = -_—, p—
i — - e — -- -.--—--'_ _.__"-.-_.-.
| _ L e — — e g T
) — Bl -y B
| s —- - — —r—
I T - - —— - —— T — -
\ - o Lt 2 T . ;
| _— P il _—
- | sy P T e
| "
L
I -
e oy = == i
D B — =
: ‘ . . - —_——— - —
- T B — e = ——— e -
. —— e 1 —_— ey — I -t:
e L —_— gy — e e k- _
' —m—r . —— [P ——— F — e rn
) — ——— [ S — ) e T —TE——t
' ——— — . T— e = - ———tr——
Ly Tp— ——— -_ _-——- T ——
—_—— — — e ———
—-— i . e
——— A ———n
- — - [ Sp— e ——
.-. le— Rk ——— L ——
- e —— e . .
™ - [ p— e yra—
-

'l.. 1
" h .
. . ,.1“'\ ﬂ'-.,h.
AR
\, M_\\:\\xk\
"I.‘_ '0.‘

AN .
ANRRY \
NN \E\\

-——
— e oy
[T

N
NN

. Y
- —
-— o
n—

[ T
—— .
-

TE . E——

PATENTED JUNE 16, 1908.

i
——
— 4
|=l
frran '
o
——n
A
s A
-—
-
m—— 1
. -
LI
d.-. .-

L

i

LT LT

A

il
Ayt

;{“]]le

O .I}ff“ i

10 SHEETS—SHEET 5,

.;!JEHF /0

—_
e —
A —
—r——
-t

o Lih i

| Ih\/eht,or?
John G, Callan

SNt )Y



No. 890,601,

S PATENTED JUNE 16, 1905,
J. G. OALLAN. . e 0y 29U
WINDING MACHINE.

APPLICATION FILED JAN. 19, 1905,

- 10 SHEETS~—SHEET g,

- — il . —m— i, - —



PATENTED JUNE 16, 1908.

£
=
2
<q
o
as
s
5 =
. M
=
ey
=

‘No. 890,601,

~ APPLICATION FILED JAN. 19, 1905,

10 SHEETS—SHEET 7

II]'IIIIIJ;.‘I‘.II‘II'I‘

: Ihveht-c:i‘rf |
Johh_G.Cal lar

NI IRRA RN IE]




No. 890,601, S )
Rt 3. G. CALLAN.
WINDING MACHINE,

APPLICATIOR FILED JAN. 19, 1905,

PATENTED JUNE 16, 1908,

10 SHEETS—SHEET g,

] ‘h'“
=,

3 ﬂ
*--L /,# * ﬁ.
DN | o N
. \ |
5 r = I

v

'y .

27\

SIS ™o

) I3 Inventor
5 John G.Callan.

o (Ul A

4 Y - Aty




No. 890,601, S o

- WINDING MACHINE.
A,PP.L_IUATIOH FILED JAN, 19, 1905.. S
o _ I - 10 BHEETB—SHEET 9, -

T ¥ .-:'..'r.r-rr_,".‘lpulim i !
. , .-'_' . '._ T 'II”I'{’:??:{!:};;‘:'; 1-..“'-:"':_-\-.,‘_‘ .

:
IM

L

i

N 1 b 1 - . -
b LR TR R
il g I nd; .
B e el 1 4 I-
b I} I ' .Lb. | | |1I1 T F Jlif‘ II
A - 1O L] ! " = ' - ,
SN N 11 IR IRIIRN vl 1 | N e 1] T TN L N L FH POt
I 4 Mo . } = 1, A | N, !
' I| | L I : I - | ; A | ! , ‘
T H o | | 1 = pk | i , |
o Ihzs IR ' . " } . 1B ' | I
! : ) = M N B .
I Ell i !II I |I. ] E-' . I ) F| I ! 1
' J ) . i . R 3 Pk I I ;
F‘ "| ' 1 H -I. ' 1 1 ]
II ! 4I L ik | | ] . r1 b I I iy |
! . . . I -:' ' | ! oo
li l (i “ L [ i3 ], |
III :lri' IJ ' il M . il il r| .' Y [ i
' M .-. .- . |'_||;l. L 1 |
I ) |'mI”| 1 M I'IlFrr-”H'!::‘l S ;
- AR TR TR i
o 1 1 .-.nl!:l-"F' » Ty 'I \ H
o | L] P
' 1 |lI \ ] \ 1 II :|

r
T

[

-

N ARV
N7 55 |

........

=-TeTalm

Inventor
John G.Cal lar.

U trta,

Atﬁ’y




~ No. 890607, PATENTED JUNE 16, 1903
~o- 890,601 1. 6. OALLAN., |

WINDING MAGHINE

- ) AP]?LIGATIOH PILBD JAN, 19 1905 o "iO'BHEEi'BFT—BEEET 10,

r.':muuumum mu T
w : I*MMHW"I/N' I

- M—-"’F -

- ’

gl TITTARE

Ll !mun L
L

Wlt.hesses  Imvertor
/”‘7— .JothCaHah, '
" AR

. Oty




UNITED STATES PATENT OFFICE.

'JOEN G. CALLAN, OF LYNN, MASSACHUSETTS, ASSIGNOR TO GENERAL ELECTRIC COMPANY,
' o . A CORPORATION OF NEW YORK. |

WINDING-MACHINE.

No. 890,601,

~ Specification of Létte,rs Patent.

Patented June 16, 1908.

| Applicatiﬁn filed January 19,'-1905.' Serial No, 24_1,788.

e

To all whom % may concern: . .
Be. 1t known ‘that I, Joux G. CALrAN, a
citizen of the United States, residing at

- Lynn, county of Kssex, State of Massachu-

setts, have invented certain new and use-

. tul Improvements in Winding-Machines, of

which the following is a specification. |
This invention relates to winding machines

- and particularly to s machine for winding

10

colls of flexible.conductor for use in electrical
apparatus. o ‘
~ The machine is useful in winding resist-

- ance coils; electromagnet coils, the coils used

15.

in electrical measuring instruments and the
like, but 1s particularly designed with adjust-
able parts, many of them operated automat-
ically, to adapt the ‘macﬁine for forming

- more complicated structures such, for in-

20

stance, as the small armatures used in elec-
tric meters of the motor type. These arma-
tures consist of a plurality of coils each con-

 sisting of a definite number of convolutions

25

of very small insulated wire similarly dis-
posed about a light form of wood, paper, non-

magnetic sheet-metal, or of fusible material

- which is afterwards melted out.

30

- 30

and the imi

winding machine which may be adjusted to
wind articles varying widely in construction
and 1 which many of the necessary opera-

tions are performed automatically so that
~ the output J%er operator 1s greatly increased
shed products are more uniform. |

- Though particularly designed for winding
coils of wire for use in electrical apparatus it

~ will be readily understood that the invention

1s in no way limited to such uses. |

40

—-ence to the following description taken in
‘connection with the accompanying drawings
- 45 which show one embodiment of myinvention.
tront view of the machine, Fig. 14 showing in~
full lnes. portions of the machine above
those shown ‘In ‘Fig..'1 and in dotted lines

50

The novel features of my invention will be

definitely indicated in the clainis appended
hereto; the details of ‘construction and the

mode of eperation of my improved winding
machine will be better understood by refer-

~ In the drawings, Figures 1 and 14 show a

parts which are hidden by the parts shown in

Rig. 1; Fig. 2 is a side elevation of the }tl){m'-'_
tion of the machine shown in Fig. 1, broken

away In part; Fig. 3 is a similar view of the

other side of the machine; Fig. 4 is a back

]

r |

| bemng shown in section; Fig. 6 is a side view

of the counting and guide-positioning mech-

anism; Fig. 7 is a front view of the same; -

Iig. 8 1s a back view of the guide-positioning

mechanism; Fig. 9 is a section of the counter

‘and guide-positioning mechanism; Fig. 10 is

60

a section on line 10 10 of Fig. 3; Fig. 11is a

section on line 11 11 of Fig. 3; Fig. 12 is a sec-

tion on line 12 12 of Fig. 2; Fig. 13 is an ele-

' vation of a type of armature which may be
| wound on the machine; Fig. 14 shows one

coil of the armature shown in Fig. 13, broken

65

away 1n part to show the cross-section of the

coil; and Fig. 15 is a diagram of the circuits.

~ Referring to the drawings, 1 indicates a

table on which the machine is mounted, and
2 thé drive shaft of the machine to which ro-
tary motion is communicated by a belt from
any suitable source of power or by an elec-
tric motor supported beneath the table with

.

its shaft in a vertical position and coupled.

directly to shaft 2. Near the upper end of
the shaft 2 is a friction roller 3 which en-
gages-a iriction roller 4 on a shaft 5 which

carries at-1ts opposite end friction rollers 6

{ and 21, Fig. 5. .
The object of my invention is to Jprovide a |
I;

Mounted 1 suitable bearings in the frame
7 of. the machine parallel to shaft 5 is.a shaft
8, on one end of which is a fly-wheel 9; on the
other end of shaft 8 is a supporting member

or holder to support the material during the

winding operation or to hold a form or arma-
ture frame on which a plurality of coils are
to be wound. The particular design of this
holder may vary widely with the different
articles which are to be wound; for some pur-

poses 1 prefer to use a fork as shown in Fig. 1.

Mounted on shaft 8 is a friction roller 11 in-

closed by a casing 117, which is adapted to be

engaged by the roller 6 to communicate ro-
tary motion from shaft 5 to shaft 8. .
In order to move the friction roller 6 into

and out of engagement with roller 11, the end.

of shatt 5 is supported by a strip of spring-
metal 12 as best shown in Fig. 2, and means
are provided for moving the strip and with it
the end of shaft 5 and the roller 6 toward and
away from roller 11. The lower end of the
flexible strip 12 is fastened in a block 13 on
the table 1, and an arm 14 carried by a shaft
15 has a forked end which straddles strip 12.
Shaft 15 1s mounted in suitable bearings and
1s provided with an arm 16 which extends

forward and is ]%rovided at 1ts forward end

55. view; Fig. 5 is a top view, some of the parts | with jaws 17, as best shown in Figs. 2 and 12.
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Mounted in a bearing in the front of the | sition in which shaft 5 is disconnected from

frame 7 is a shaft 18 provided with a handle

19, and on the inner end of this shaft is a pin
20, Kig. 12, eccentrically disposed and ex-
tending between the jaws 17 in the arm 16.
‘Thus by turning handle 19 a quarter revolu-
tion in either direction the arm-16 is moved
up or down by pin 20, rocking shaft 15 in its
bearings and moving the arm 14, the strip 12

‘10 and shaft 5 either forward or backward. The

15

forward movement of strip 12 brings roller 6
Into engagement with roller 11 and thus
drives the supporting member on which the

coll is wound. A. backward movement of

strip 12 carries roller 21 which is keyed on the

shaft 5 into engagement with a wheel 22

- carried by a shaft 23 (Fig. 5). This latter

20

shaft 1s supported in bearings in arms 24 on
the frame 7 in such a manner as to permit it
to be readily removed and carries the reel of

wire or other material from which the coil is

wound. A thumb-nut 25 i1s adjustable on

shaft 23 and may be serewed up against the.

w-yeel In order to hold it tight on the shaft and

'25

thus cause it to rotate with the wheel 22.
When the friction roller 6 is in engagement

‘with roller 11 and thus driving the member
10 to wand on the turns of wire, the roller 21

‘1s out of engagement with the wheel 22 and

30

- seribed hereafter; but when the strip
moved backward by arm 14 roller 6 disen-

o3

(W) |

by are thus free to rotaté and the wheel 22.
- and shaft 23 are driven by the friction roller
21 1In a direction to wind the wire upon the

40

the shatt 23 rotates freely except for certain
braking devices which will be more fully de-
12 1s

gages roller 11 and roller 21 engages wheel
22. .The shatt 8 and the form carried there-

reel carried by sltaft 23; that is,.in a direction
to draw. the wire off from the form carried by
the fork 10 on which it had been wound.

When the handle 19 is turned one-quarter

- of a revolution to connect shaft 5 in driving
- relation to-shaft 8 it is held in that position

45

()

60

for a definite period of operation. The means

for accomplishing this consists of a latch con-
trolled by an electromagnet.
18, to which the handle 19 is fastened, is a

crank 75 (Fig. 1) which is connected by a link

76 to a stiff spring 77 mounted on the bottom -
‘of the table 1. Also secured on the bottom

of the table is an electromagnet 78 provided

~-with a spring-retracted armature 79 which is
shaped so as to form a latch for the spring 77 |
5 as shown in Figs. 1 and 4. - Thus when the
handle is'turned, spring 77 is drawn up until

1t catches over the edge of the armature 79

and shaft 18 is held by {riction in its bearing -

in this position against the tension of the

spring strip 12. When circuit through the
cotls of magnet 78 is closed as will be here- |

alter explained, the magnet is energized, ar-
mature 79 1s attracted and spring 77 released

On the shaft

|

of the wire varies.

' both shafts 8 and 23. | . o
~ The wire from the reel carried by shaft 23 -

passes up over a spring-supported roller 26
(Fig. 5), down over a roller 27 carried by a

‘spring-arm 27’ supported on the arm 24, then

own over two guide-rollers 28 and 28’ car-

70

ried on the ends of a pivotally-supported leaf- -

whereitiswound onin theproperrelation. It
will. be seen that ‘the various guide-rollers

~spring 29, and then up to the form on fork 10

75

over which. the wire passes are all spring-sup-

ported and will therefore yield and tend to
e(ualize the tension of the wire that is wound

toforma coil. In order to insure this equal-

ity of tension I employ a tension equalizing

device responsive to the tension of the wire
1tself.  Any one of a. number of forms of ten-

30

sion equalizing devices may be provided for

this purpose; in the present instance I have

ilustrated a simple mechanical device con-

sisting of a brake acting on the shaft 23 or the
reel of wire carried thereby and means for

varying the effect of this brake as the tension
The wheel 22 on the shaft

90

23 1s provided with a peripheral groove, and

35

below this wheel is‘pivotally mounted a

brake-lever30 carrying a wire 31 as shown in

Fig. 14, A spring 33 acts on the brake-lever
30 1n a direction to force it and wire 31 for-

ward into the groove on the wheel 22.. Rig-

idly supported on the top of frame 7 and ex-

tending upward therefrom, is a standard 35

in the end of which is pivotally mounted a

Connected to spring 36 is a downwardly-ex-

95

leaf-spring 36 carrying the guide-roller 26. o

100

tending rod 37 which is connected by an ad-
justable link 39 to the upper end of brake-le- =

ver 30. It will thus be seen that as the ten-
' sion of the wire increases due to the braking
effect of lever 30 and wire 31 or to the way
the wire is wound on the reel or to any other -
causes, the roller 26 is drawn down-by the
‘wire 1tself and the spring 36 put under ten-
‘s1on;. this tends to move rod 37 to the right - .
110

in Fig. 14 and rod 37 carries with it the

105

brake lever 30 and wire 31 against the tension

~of spring 33 thus decreasing the braking ef-
fect on the wheel 22 and allowing the wire to

be drawn from the reel more freely. - As the

tension of the wire decreases, arm 36 straight-

ens out, and spring 33 pulls brake-lever 30 up

against wheel 22 to increase its braking effect
The tension of the wire is thus

on the wheel.

115

automatically regulated and depends upon

the wire itself, so that the tension of 4ll the

turns wound on the form held by the fork 10
s the same thus making the coils more even

and uniform.

As above (l_escri‘béd the rollers 28 -2'8"' are

carried on the ends of the leaf-spring 29.
This spring is secured on a short shaft 40 piv-
otally mounted in jaws 41 on the end of a

. and the latter turns shaft 18 to its normal po- | guide-holding rod 42 which is mounted for

120

125
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axial movement in b-eéd'rings in the frame 7. | sleeve 54 on the hooked end of link 51 is au-

Rigidly secured to shaft 40 is an arm 43 to
which 1s pivotally connected a guide-posi-
tioning rod 44 which also extends through a
bearing in the frame 7 and is axially movable.

~ Thus by reciprocating the rod 44; spring 29

1s rocked on 1ts pivot and the rollers 28, 28’

- are moved from side to side to guide the wire

10

as 1t 1s wound on the form and ecause it to
wind a plurality of layers of any desired
width oné on top of another; the speed at
which rod 44 is moved may be such that suec-

- cessive turns are wound side by side to form

15

20

25

30

39

40

45

511

oD

60

~ciprocated as the winding progresses.
a coll is shown in Fig. 14; the width of the

an even regular layer and the extent. of the

‘movement of rod 44 determines the width of

the several layers. - Tt is sometimes desired

‘to wind a coil of a plurality of layers and have

the successive layers increase or decrease in

width; this can be accomplished on the ma-

chine automatically by varying the throw of
the rod- 44, that is, by INCreasing or Narrow-
ing the limits between which the rod is re-
Such

first layer of turns is small and in the sue-

ceeding layers steadily increases until the last

1s reached; or the coil may be wound in the
reverse order by starting with a layer of the
maximum widthand decreasing with each suc-
ceeding layer. Inwinding an armature such

as that shown in Fig. 13 a coil similar to that

shown in Fig. 14 would be used, the particular

cross-section of the coil being desired in order

that the coils will lie close to the shaft as com-
pactly as possible at the top and bottom of
the armature where they cross éach other.

The mechanism for causing the axial re-

ciprocatory movement of rod 44 will now be
desceribed.  On the shaft 8 and within the

frame 7 1s 2 worm 45 (Figs. 6, 8 and 9) with -
‘which meshes & worm-wheel 46, mounted on

a shaft 47 carrying a cam 48. Coéperating
with cam 48 1s a lever 49, on the end of which

1s a roller 49 bearing on the cam surface: a

spring 50 having one end secured to lever 49
and the other end to a post 50! holds the
roller m engagement with the cam. The end
of lever 49 1s pivotally connected to a link 51
which is pivoted on a post 52 integral with
the plate 52’ secured to the face-plate of the
machine. - The link 51 is provided with a
hooked arm 53 on which a sleeve 54 is slid-
ably mounted, and the inner end of rod 44 is
pivotally connected to this sleeve. It will
thus be scen that as the cam 48.is rotated the

link 51 is rocked on its pivot 52 thus recipro-

cating the rod 44, So long as the position of
the sleeve 54 on the hooked end of link 51 re-
mains the same the rod 44 will be moved back
and forth between the same limits, and the
layers of turns of wire wound by the ma-
chine will be of equal width. In order to at-
tomatically increase or decrease the width of
the several layers, a variable throw mechan-
ism 1s employed by which the position of

3

tomatically ‘changed so that the reciproca-

tory movement of rod-44 s steadily increased.

or decreased. This mechanism consists of a
cam 55 mounted on a shaft 56 extending

‘through a sleeve 86 on which is mounted a

large gear 57 meshing with a small pinion
58 on the shalt 47 of the worm-wheel 46.
Shaft 56 normally turns with sleeve 86 as
will be mrre fully explained hereinafter:
Pivotally mounted on the plate 527 is a lever
59 carrying a roller 60 which is held in en-
gagement with the periphery of cam 55 hy a
spring 61 secured at one end to the end of le-

ver 59, and at the other to post 50’. A link

62 15 pivotally connected to the end of lever
oY and to the end of rod 44, so that as cam 55
1s rotated the lever 59 is turned on its pivot
and operates to move the end of rod 44 ap
and down on the hooked end 53 of link 51.
The leverage of the link 51 on the rod 44 may
thus be changed continuously and automat-
ically, effecting a corresponding change in
the reciprocatory movement of rod 44.

In some cases in winding armatures for

meters of the motor type it is desired to wind

a number of layers of wire each consisting of
a plurality of turns around a suitable form
and close to a central shaft or opening or in
a groove 1n the form and then wind a similar

coil in continuation of the first coil and paral-

lel thereto but on the opposite side of the
shaft or opening or in another groove.
Ordinarily the layvers of turns in these coils
are of equal width so the variable throw
mechanism governed by cam 55 is not used
though of course it can be if desired. Some
additional mechanism is required however,
to move the guide-roller 28’ and the support-
ing member relatively after the first coil is
wound to bring the parts to the position
necessary for. winding the second coil. 1
accomplish this by moving the rod 42 which
carries the guide-rollers 28 ‘and 28’
eulde-holding rod 42 extends throueh the
frame 7 and on the left side of the {rame is
provided with a slot into which a pin 63 ex-
tends to permit axial movement of the rod
but prevent turning. Within tue frame 7 a
colled spring 64 surrounds the rod, as shown
m Fig. 4, and urges the rod in a direction to
move the guide-rollers 28, 28" away from the
frame. On the end of rod 42 opposite that
which carries the guide-rollers 15 a thumb-
nut 65 held 1n any position to which it is ad-
justed by a lock-nut 66. | : .
-~ At the back of the machine are standards
67 (Figs. 3, 4 and 10) in which a sleeve 68 is
prvoted and rotatable within this sleeve is a
rod 69 which for a portion of its length is cut
down to.a rectangular cross-section and is
adapted to fit between the thumb-nut 65 and
a boss 70 on the frame 7 through which the
rod 42 extends as shown in Fig. 11. To

{ wind such a pair of parallel coils the operator

The
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10

position for wnuhnﬂ the second coil.

slaces the Tod 69 between thumb-nut 65 and
Eoss 70 as shown in Kigs. 1 and 11 by grasp-

ing the nut 65 and ptﬂhng 1t and the rod 42
to which it is secured axially to the right far
enough to permit the entrance of the Tod 69

between the thumb-nut and boss; when the
number of turns desired for the first coil have

been wound rod 69 1s automatically removed

from between nut 65 and boss 70 and spring
64 pushes the guide-holding rod- 42

axially

to shift the uuule roller 287 to.the proper
The

- mechanism for acu)mphshmﬂ' thls 1S COT-

10

20

structed as follows: (Hig.
3) acts on a plunn'er whmh i8 secured to a
projection 72 on the rod 69 in a direction to

rotate the rod on its axis m the sleeve 68.

On the rear end of rod 69 1s a projection 73

(Fig. 4) and pivoted m cofperative relation
to this projection is a latch 74 which carries

. the armature S0 of,a,n olectromawnet 81.

29

30

39

40

45

50

55

60

65

nut 65 and boss 70,
holding rod 44 axial v toward the left in
it 1 until the opposed faces of nut 65 and

~eneaced by one of the

Thus when circuit is closed through the colls

of umo'ne,t Q1 the magnet 1s enermzed arma-
ture SO is attr: mted l&t(,h 74 rf-leases proj ec—

tion 73, and spring 71 turns rod 69 on its axis
about 90 degrees thereby moving the rod

from the [)(.)Hltli)l'l shown 1n Kig. 11 with its-
“rectangular position between nut 65 and boss
70 to a position in which the longer side of

the rectangular portion of rod 69 rests upon

the upper v surface of the nut 65 and boss 70;

as soon as the rod is remove{l from between
spring 64 pushes guide-

hoss 70 engage and thus prevent further
{uml moveuent of the rod. When the latch
74 is holding the projection 73 an upwardly-

extending pmtlon 74’ thercon is in engage-

ment with spring contact 832 mounted on a
block of insulating material 83, but when the

lateh releases pmwctmn 73 and magnet 81 1s

deimergized, a spring 84 pulls the latch for-

ward away {rom spring contact 82 and into

enﬂ‘wmnvnt with the head of a screw 85, thus
bre{lLlnu the (lI‘CHlt through contact 8‘2 and
ostahhahmu a4 new eireult thro ueh contact 85.

Splined to the forward end of the shaft 56

18 a disk 87 (e, 9) in Whl(‘ll are a number of

holes (Ifig. 7) to receive pms 88, The end of
shaft 56 1s threaded to receive a ha,ml nut 89

“which may be turned to press a aprmf‘r washer

90 down upon the disk 87 to force it against,
the sleeve 86 and thus cause shaft 56 to ro-
tate with sleeve 86. Secured on the face
plate of the machine is an arm 91 which is

disk 87 and thus hold shaft 56 stationary.
When this occurs the variable throw mech-
anism actuated by cam 55 1s rendered. inop-
erative and the layers of turns wound by the

machine will be ot equal width. The pin 88

may. be inserted in a hole of the disk 87 in

auch relation that the variable throw mech-

anism will operate for a definite portion of

pins 88 to arrest the

erating the machine a second pm 88 may
inserted in one of the holes in disk 87 to limit

‘have been wound.

I
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the Wmdmg operation and will then be ren-

‘dered inoperative or.in- a position to render

the mechanism moperative throughout the

winding operation. For convenience 1n 0£-

©

the batkward movement of disk 87 in ad-
]ustmn' the machine when a number of s1mi-

lar coﬁs are to. be wound.
In order that a deﬁmte number of turns

may be wound in'each coil I provide a count-

g device arranged so as to stop the Wmdmg-

operation.atter the desired number of turns.
Secured on the back of

the face-plate of the machine are two rings of
Insylating material 92’ and 93" concentmc

70

79

80

with shqtts 47 and 56, respectively, in each ;_'

of which a ring 92 and 9% respectively of con-
ducting material is embedded. ~Openings
insulated by suitable bushings are provided

in the face-plate as shown in Fw 7 10 which
“metal pins 94 may be inserted to make elec--

trieal connection to the conducting rings.

1 On the shaft 47 is a metallic arm 95 adapted

to engage a pin I an opening of the upper

80

‘90
circle n,nd secured on sleeve 86 1s an arm car-

rying a brush 96 coolileratmﬂ- with the pins |

in the openings of the lower circle. The
cearing upon shaft 47 and sleeve 86 for con-

‘Vemen(,e should have a:ratio of reduction of

95

10 to 1 so that arm 95 would make a com- .-

plete revolution while brush 96 is making

one-tenth of a revolution and there should be
ten holes leading to each of the rings 92 and-

93 spaced at equal distances apa,rt In op-
erating the machine a pin is inserted in the

hole in the lower ring corresponding to the

n umber of hundreds of turns and a pin'in the

hole in the upper ring corresponding to the

additional number of tens of turns, and the
machine is then started.

two pins as will be readily understood, com-
pleting a circuit from ring 92, to arm 95 to
the frame of the machine, o brush 96 and to
the lower ring 93. This cireuit is completed
through the 0011 78 of the release magnet

‘which as above explained dlsconnects the

(rive shaft from the shaft 8.

the shaft. The wire from the reel 15 led up

over roller 26, down over roller 27, and over

the guide - I‘OHBIS 28, 28" to the fmm Pins

are inserted in the 111105 92 and 93 in the posi-.
tions corresponding to the number of turns it
 is desired to wind on the form. Handle 19is

then moved 90 degrees to the right, thus

moving strip 12, shaft 5 and roller 6 forwar d,

and connectmn' mller 6 m driving I‘Bl&thIl t0

‘When the desired

number of turns have been wound the brush
96 and the arm 95 will be in contact with the

100
105

110

415
The operation of the machme as thus con- -
structed will be readily understood. The

form on which the coil is to be wound 18 1n-
‘serted upon fork 10; areel of wire is mount-
ed on the shaft 23 and the thumb-nuat 25 is

screwed up on the reel to hold 1t tight upon

120

195

130




‘winding i1t up on the member.
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shaft 8; the supporting member is thus ro-
tated drawing the wire from the reel 23 and
As the wire 14
wound on, cam 48 reciprocates the rod 44
and guide 29 so as to lay the turns on in lay-
ers, one on top of another.

these layers depends upon the position of the

~ cam 55 which may be moved to any position

10

15

necessary to give the width desired for the
several layers by adjusting the disk 87 and
mmserting a pin 88 therein in a position to abut
against the arm 91 and hold shaft 56 and

~cam 55 against movement. When operating

in this way the spring. contact 74" on the
Iateh 74 which carries armature 80.4s in con-

tact with the screw 85 (Fig. 15) and when |

- the arm 95 and brush 96, which are driven

20

~ to brush 96, ring 93 and back to the source

25

30

- 40

- 45

from shaft 8 through gears 45, 46, 58 and 57,
come I contact with the pins in the rings 92
and 93 a circult 1s closed from a source of sup-
ply 98 to spring 74’, contact 85, magnet 78,
ring 92, arm 95 to the frame of the machine,

98. Magnet 78 being energized <disconnects

the drive shaft 5 from the shaft 8 of the sup-

porting member as above deseribed and the

winding operation stops. If 1t is desired to

automatically increase or decreaSe the width

of the layers as the winding progresses, pin:
88 1s placed in such a position in disk 87 as
will &E . _

‘Then as the winding progresses cam 55 is

ow the proper movement of cam 55.

driven from shaft 8 through gears 45, 46, 58,
57, sleeve 86, disk 87, to shaft 56, and cam 55
on shaft 56 moves rod 59 on its pivot and

thus shifts the position of the end of rod 44
on -the hooked end 53 of link 51:

This

changes the leverage of lever 51 on rod 44

continuously and automatically so that the
‘width of the layers is continually increased.
1t the width of the layers 1s $o be decreased |
automatically. cam 55 may be Teversed upon
shalt 56. '

‘Also, pin 88 may be placed in
such a position in disk 87 that the width of
thesuccessive layers of turns is increased or

- decreased during only a portion of the wind-

* 50

535,

g operation.

If it is desired to wind two
coils parallel to each other but laterally dis-
placed and have the second coil a continua-

tion of the first, the rod 69 is placed by hand

between the thumb-nut 65 and boss 70 and
1s held in this position against the tension of
Slming 71 by the projection 73 catching un-
der latch 74. In doing this, the spring con-

tact 74’ on latch 74 is carried away from

- screw 85 and into engagement with the con-

- tact 82,

A pin is inserted in one of the holes

. of the lower ring 93, as for instance at 97,

Tig. 15, in a position corresponding to the
- 60 number of turns which are to be wound in-

- . the first coil and pins are also inserted in the

~ upper and lower rings in- positions corre-
. sponding to the total number of turns which

are 1o e,wouﬁd on the two coils.. The

65 '_-_machine 1s then started as before, a coil is

The width of

brush 96 moves off of 1S
o]iened and magnet 81 releases armature 80 -

O

{ wound on the supporting member, and

when the brush 96 engages pin 97 a circuit is
completed from. the battery 98, or other suit-
able source of supply of electric energy, to
contact 74’, contact 82, magnet 81 to the

frame of the machine, and then through the .

brush 96, pin 97 and ring 93 to the opposite
terminal of battery 98. Magnet 81 being en-
ergized attracts its armature SO thus releas-
ing projection 73 and permitting spring 71 to

70

79

turn rod 69 in sléeve 68 and thus withdraw

the rectangular portion of the rod from be-
tween nut 65 and boss 70 whereupon spring
64 forces the guide-holding rod 42 to the
left 1n Ifig. 1, shifting the guide to the posi-
tion for winding the second coil. When
pin 97 this circuit is

which 1s drawn by spring 84 to a position in
which contact 74’ is out of engagement with

spring arm 82 and in electrical contact with.

screw 85.  The windmg of the second coil
progresses until brush 96 and arm 95 engage

80

85

the pins in the lower and upper rings re-

spectively. Circuit is then closed from the

| battery through the contact 747, contact 85,

magnet 78, to the upper ring, then through
arm 95 to the frame of the machine, through

brush 96 and ring 93 back to the battery 98.

Magnet 78 being energized attracts its arma-
ture, thus releasing spring 77 and the latter

turns shaft 18 and shaft 15 in their bearings

thus carrying roller 6 out of engagement with
the roller 11.

It for any reason the turns are not laid on
properly and it is desired to wind them- off

and back onto the reel, the handle 19 is
turned from the running position a half revo-
lution m-the reverse direction. By means of
the eccentric pin 20 on the shaft of handle 19
and the arm 16 with which it codperates, the
shait 15 1s turned on its bearings and arm 14
thereon moves spring strip 12 and shaft 5

supported thereon backward, carrying roller

6 away from roller 11 and roller 21 into en-
cgagement with wheel 22. The shaft 8 of the
supporting member is thus disconnected from
the drive shaft and shaft 23 carrying the reel
1s rotated and draws the wire off. -

L wish 1t understood that the embodiment

described herein may be modified in many
respects without departing from the spirit of
my Invention and that I aim to cover all such
modifications in the claims appended hereto.
- What 1 claim as new and desire to secure
by Letters Patent of the United States, is,—
1. In a winding machine, the combination
of a supporting member on which the mate-

tral is to be wound, a holder for the material
to be wound, means for winding the material

90

96

100

105

110

115

of my mvention which I have illustrated and

120

125

on sald supporting member, and electrically-.

operated means for automatically discon-

tmuing the winding after a predeternmiined -

number of turns have been wound.

130
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2. In a winding machine, the combination
of a power shaft, a rotary supporting member

- on which thematerial is to be wound, means

15

- for automatically disconnectin

for connecting the power shaft in driving re-
lation thereto, a holder for the material to
be wound, and electrically-operated means

shaft from said member'after the latter has

‘madeapredetermined number of revolutions.
3. In a winding machine, the combination
of a power shaft, a rotary supporting member
on which the material 1s to E _

tary holder for the material to be wound,

e wound, a ro-

means -for - connecting the power shaft in

driving -relation to either the supporting |

member or holder, and means for automatic-
ally disconnecting the power shaft from said

member after the latter has made a prede-

20

25

.30

39

40

for automatically disconnectin
‘shaft from said member after the latter has
‘inade a

termined number of revolutions.

4. In a winding machine, the combination
of a power shaft, a rotary supporting member
on which the material 1s to be wound, a ro-
tary holder for the material to be wound,
means for connecting the power shaft in driv-
ing relation to either the supporting member
or holder, and electrically-operated means
the power

predetermined number of revolu-
tions. o - ' o '
5. In a winding machine, the combination.
of a rotary holcfer for the material to be
wound, a braking device operating on the

“holder, means governing the braking device
dependent on the tension of the material, a

rotary supporting member on which the ma-

terial 1s to be wound, means for driving the
same; and electrically -operated means for

automatically discontinuing the winding after

wound. B

6. In a winding 'Iha;ch'ine, the combination

of a power shaft, a rotary holder for the mate-

- r1al to be wound, a braking device operating

*
§0

55
60

(0

on the holder, means governing the braking
device dependent on the tension of the mate-
rial, a rotary supporting member on which
the material is to be wound, means for con-

necting the power shaft in driving relation to.

either the holder or supporting member, and
means for automatically disconnecting the
power shaft {rom said supporting member
after the latter has made a, predetermined
number of revolutions. S
7. In a winding machine, a power shaft, a
shaft arranged to carry the supporting mem-

ber on which the material is to be wound; a

movable support for one of said shafts, and
means for moving the movably-supported
shaft to connect the power shaft in or dis-
connect it from drivi'.» relation to the other
shaft. = | -

8. In a winding machine, the combination
of a power shaft, a flexible support therefor,
a shalt arra

a predetermined number of turns have been

]

the power |

e

——

|
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member onwhich the material isto be wound, .
‘means for moving the power shaft to connect

1t 1n driving relation to said shaft, and means

for automatically disconnecting the power
shatt therefrom after a predetermined num-
ber of turns have been wound.

70

9. In a winding machine, the combination

of & power shaft, a rotary supporting mem-
ber on which the material is to be wound,
means for connecting the power- shaft in

a;ctir_lg to disconnect the power shaft from

driving relation to said member, a latch for.
- holding the spring inoperative, and means to

release the latch after a predetermmed num-
ber of turns have been wound.

neal _ _ LTS
driving relation to said member, a Spring -

8G

10. A winding machine having é,..'s,-uppﬁrt- |

Ing member on which the material is to be
wound, a guide for the material, means for

- winding a coll on the member, electrically-

89

operated means operated automatically after

- a predetermined.- number of turns-have been

wound for moving the member and guide

‘relatively to wind a second coil on the mem-

ber in continuation of and spaced apart from
the first, and means for automatically dis-
continuing the winding when a predeter-

mined number of turns have been wound.
-11. In a winding machine, the combina-
tion of a power shaft, a rotary supporting

member on which the material 1s to be
wound, a rotary holder for the material to be

wound, means for connecting - the ~power
shaft m driving relation to either the sup-
porting member or holder, a guide for the

material, and electrically-operated means for
automatically shifting the rotary supporting

‘member and guide relatively upon the com-

pletion of a coil to bring said guide opposite
a different portion of said member to wind a

seconid coil 1 continuation of and spaced

iged to carry the supporting |

trom the first. _
13.. A winding machine having a support-
‘g member on which the material is to be

apart from the first. 3 .
12. A winding machine having a support-

ing member on which the material is to be

wound, a guide for the material, a movable

rod- carrying the guide, means tending to

force the gurde-holding rod in one direction,
a latch to hold the rod against movement,
and means to release said latch after a coil is
wound to permit movement of the guide
relatively to said member to wind a second
coil 1n continuation of and spaced apart

wound, a guide for the material, means for
rotating the member, means for reciprocat-
Ing the guide between definite limits to wind

-2 coll In layers, and electrically-operated

means for automatically moving the member

and guide relatively to wind a second coil on

30

95 -

100

108

110

115

120

125

the supporting member in continuation of

and spaced a¥a1't from the first.
14. A winding machine having, in combi-
nation, a supporting member on which the
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- material is to be wound, 2 guide for the ma- | member to wind a, coil thereon, two cams ro-
terial, means for rotating the member to

wind a coil thereon, means for reciprocating
the guide between definite limits, means for

automatically varying the limits between

which the guide is reciprocated, and means

for automatically moving the guide and sup-

porting member relatively to wind, a second

coil on the support in continuation of and

spaced apart from the first. | '
"15. In a winding machine, the combina-

tion of a supporting member on which the
material is to be wound, a guide for the ma-.
terial, means for winding a coil on the mem-

ber, means for reciprocating the guide be-

matically discontinuing the winding after the
supporting member has made a predeter-

mined number of revolutions.

16. In a winding machine, the combina-,

tion of a power shaft, a rotary supporting

meimber on which the material 1s to be
wound, a rotary holder for the material to be
wound, means for connecting the power
shaft in' driving relation to elther the sup-
porting member or holder, a guide for the

material, means for reciprocating the guide; |

and means for automatically varying the

" limits between which the guide is recipro-

40

45

|
1

cated.
- 17. A wmding )
on which the coil.is to be wound, a guide for
the material to form the coil, means for
winding a coil on the member, means for

- automatically reciprocating the guide during

the winding operation, and means for auto-
matically varying the limits between which
the guide is reciprocated for a controllable
portion of the winding operation. |
18. A winding machine having a member

on which the material is to be wound, a guide

for “the material, means for rotating the
member to wind a coil thereon, two cams ro-

tated when sald member is rotated, a guide-

positioning rod connected to the. guide,
means whereby one cam reciprocates said
rod, and means whereby the second cam va-

ries the-leverage of the first cam on said

cuide-positioning rod. - |

19. A winding machine having a member
on which the material is to be wound, a guide
for the material, means for rotating the

tween definite limits, means for automatic-|
ally varying the limits between which the ]
omde is reciprocated, and means for auto-

o machine having a member

l

]

-

tated when said member is rotated, a guide-
positioning rod = connected to the guide,
means whereby

the leverage of the first cam on sald guide-
positioning rod, and means for rendering the

second cam inoperative.

-20. In a winding machine, the combma-.

tion of a shaft, a member carried thereby on
whicli the material is to be wound, means for

‘driving the shaft, two shafts geared to said

shaft, a brush carried by each ot sald shaftts,
adjustable contacts in the path of move-

‘ment of said brushes, means whereby a cir-
cuit is closed when both said brushes are in

engagement with said contacts, and means
operated when said circuit is closed to stop
the rotation of the shaft carrying said mem-

21, _n a winding machine, the combina-
tion of a shaft, a member carried thereby on

‘which the material is to be wound, means for

driving the shaft,’a guide for the material, &
shaft geared to sald shaft, a brush carried
thereby, an adjustable contact in the path ot

-movement. of said brush, means whereby a
circuit is closed when the brush engages the
contact, and means operated when the cir-
| cuit is closed to move said guide and member

relatively. | S
22. In a winding machine, the combma-

one cam' reciprocates said .
rod, means whereby the second cam varies |
60

09
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tion of a shaft, a member carried thereby on

which the material is to be wound, two elec-

trical contact devices inechanically connect-
ed to said shaft and  driven at different
speeds, and means controlled by the jomt
action of said devices for stopping said shaft.

23, In a winding machine, the combina-
tion of a shaft, a member carried thereby on

| which the material is to be wound, two elec-
trical contact devices mechanically connect-
ed to said shaft and driven at -different

speeds, means controlled by the joint action

90

of said devices for stopping said shaft, and

means for adjusting the operation of said

contact devices. - S
In witness whereof, I have hereunto set

my hand this seventeenth day of January

1905. | SR
Witnesses: o

JounN A. McMANTs, Jr.,

Ducarp MchivLorp.
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